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YJIbTPATOHKOE CTPOEHHE BlfflTEJIHH 
CPEftHEIX) OTftEJIA KHIHERHHKA 
HHM<D KJIEmA HYALOMMA ASIATICUM 
(ACARINA, IXODIDAE) BO BPEMH IIHTAHHH 

K). C. EajiamoB, A. C. Pafixejib 

3oojiorHqecKHii hhcthtyt AH CCCP, JleHHHrpaA 

3jieKTpoHHO-MHKpocKonnHecKH noKa3aHO, hto b cocTaB anHTejiHH cpe^Hero OT^ejia 
Knme^HHKa hhm(J> II. asiaticum bo BpeMH nHTaHHH bxoaht Tpn rana kjigtok: pe3epBHBie, 
cenpeTopHLie h immeBapHTejiBHBie. BbiHBJieHa cneii;HajiH3ai];HH immeBapHTejibHBix KJieTOK 
Ha a b & Tnna. Kjigtkh 1-ro Tnna cnoco6HBi k AsyM (jjopMaM 3HA0ii;HT03a kpobh: (J)aroii;HT03y 
h nHH0ii;HT03y. B hhx nponcxoAHT 6biCTpoe BHyrpHKJieTOHHoe miiAeBapeHHe b nepnoA nn- 
TaHHH. 2-il THn nHHl,eBapHTeJILHI>IX KJieTOK, flOMHHHpyiOHJHH K KOHIiy nHTaHHH, npeACTaBJieH 
cneii;HajiH3HpoBaHHHMH KJieTKaMH, norjiOHi;aiOH];HMH jihhil reMorjio6nH. HacTL 3 thx KJie¬ 
TOK ^JiHTejiLHoe BpeMH coxpaHHeT BHyTpnKJieTOHHBiH 3anac reMorjio6nHa. 

Mop(j)0(f)H3HOJiorHHecKHe HCCjie^oBaHHH nnipeBapHTejibHOH CHCTeMBi h npo- 
peccoB nHipeBapeHHH y hkcoaobbix KJiemeii HMeioT HCKjnoHHTejiBHoe 3HaneHHe 
AJIH IIOHHMaHHH B3aHMOOTHOineHHH 3THX HJieHHCTOHOrHX C pa3JIHHHLIMH 
naTOreHHLIMH MHKpOOpraHH3MaMH. B HaCTHOCTH, ^Jin BLIHCHeHHH B03M07K- 
hlix nyTeii npoHHKHOBeHHH B036yAHTejm b KHineHHBie KJieTKH h ^ajiBHeHineii 
HX ^HCCeMHHapHH B OpraHH3Me KJieipa. PH3 JIHHHBIMH MeTOAHKaMH CBeTOBOH 
MHKpOCKOnHH 6lIJIO nOKa3aHO, HTO KpOBb, JIHM(j)a H npOAyKTLI pa3pyineHHH 
TKaneii xo3HHHa nocTynaiOT b cpe^HHH OT^eji KHineHHHKa KJieipa, r^;e h npo- 
xoaht Beet u;hkji nnipeBapeHHH. IIojiocTHoe nHipeBapemie y KJieipeii orpa- 
HHHHBaeTCH npeHMyipeCTBeHHO nepBLIMH 3TanaMH (|)H3HKO-XHMHHeCKOrO H3Me- 
HeHHH nnipn (y^ajieHne h36bitohhoh bo^li h cojieia, jih3hc spHTpoijHTOB 
h AP-)- OcHOBHan pojib b ycBoeHHH nnipn, Kan h y APyrnx nayKoo6pa3HBix, 
npHHaAJie>KHT BHyTpnKJieTOHHOMy nHipeBapeHHio. IIocjieAHee npoTenaeT 
BHyTpn nnii],eBapHTejiBHBix KJieTOK — Han6ojiee MHoroHHCJieHHOM KOMnoHeHTe 
KHinenHoro anHTejiHH. BjiaroAapn jierKOCTH CBeTOonTHnecKoro BBiHBJieHHH 
reMorJio6nHa h npoAyKTOB ero pa3pymeHHH 6bijio ycTaHOBJieHO, hto BecB 
npopecc ero ycBoemm ot Hanajia h ao Komja npoTenaeT BHyTpn oahoh h 
toh me KJieTKH. B to >Ke BpeMH MexaHH3MBi 3Toro apxanHHoro am mhoto- 
KJieTOHHBIX 7KHBOTHBIX npOIjeCCa OCTaBaJIHCB HepaCKpBITBIMH. PaBHBIM o6pa- 
30M OCTaBaJIOCB HeHCHBIM COOTHOHieHHe Me>KAy nHipeBapHTejIBHBIMH KJieT¬ 
KaMH, C OAHOH CTOpOHBI, H pe3epBHBIMH H CeKpeTOpHBIMH KJIBTKaMH, T3K>Ke 

bxoahiahmh b cocTaB anHTejiHH cpeAHeii khhikh (EajiamoB, 1957, 1961, 1967; 
Tatchell, 1964). ,H,eTajiBHoe H3yneHHe sthx BonpocoB OCTaBaJIOCB HeB03M0>K- 

HBIM 6e3 npHMeHeHHH 3JieKTpOHHOH MHKpOCKOnHH. 

Ilpn H3yneHHH yjiBTpaTOHKoro CTpoeHH h cpeAHero OTAejia KHineHHHKa 
rojiOAHBix hhm(|) H. asiaticum 6bijio bbihchoho, hto anHTejinajiBHBie KJieTKH 
o6jiaAaiOT MHO>KeCTBOM BKJHOHeHHH, 6oJIBIHHHCTBO H3 KOTOpBIX CBH3aHO 
c BiiyTpHKJieTOHiiBiM nepeBapHBaiiHeM norjioipeHHOH kpobh. OAHano, He- 
CMOTpn Ha MH0r006pa3He BHyTpHKJieTOHHBIX CTpyKTyp, BBIAejIHTB KaKHe- 
jih6o TrniBi KJieTOK b anHTejiHH cpeAHeii khhikh tojioahbix hhm(|) H. asiaticum 
He yAaeTCH. Oh npeACTaBJieH ocTaBiHHMHCH ot npeABiAymero nHTaHHH nHipe- 
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BapHTeJIBHLIMH KJieTKaMH, HaXOftHipHMHCH B MaJIOaKTHBHOM COCTOHHHH (Ea- 

jiamoB h PaiixejiB, 1974; Panxejit, 1974a). CBeToonraaecKHe ^aHHBie Tannse 
CBH,n;eTejiLCTByioT 06 OTcyTcrann b cpe,n;HeM OT,n;ejie KHineaHHKa roJio,n;aiOH],Hx 
hkco^h^, aKTHBHLix, totoblix k (jjyHKpHOHHpoBaHHio nnipeBapHTejiBHBix H 
cenpeTopHLix KjieTOK (BajiainoB, 1957, 1967). 

B HacTOHipen CTaTBe ,o;aHa xapaKTepncraKa yjiBTpacTpyKTypHBiM ocoSeH- 
hocthm annTejinajiBHBix KJieTOK cpe,n;Hero OT,n;ejia KHineaHHKa hhm(|) H. asia- 
ticum bo BpeMH nnTaHHa. 

MATEPHAJI H METOftHKA 

B pa6oTe HcnojiB30Bajra cpe^Hnn OT,u;eji KHineaHHKa hhm$ H. asiaticum 
Ha pa3JiHHHBix CTa^nax nnTaHHa HaanHaa c nepBoro r hh #0 oKOHaaHHa 
nnTaHHa (Ha 6—7-e cyTKn) c HHTepBajiOM b oahh cyTKH. Kjieipen KyjiBTHBH- 
poBajin b jia6opaTopHBix ycjiOBHax, KopMjieHne npoBO^HjiH Ha KpojiHKax. 
OnKCapniO, 3aJIHBKy H H3rOTOBJieHHe yJIBTpaTOHKHX Cpe30B npOH3BOAHJIH no 
MeTO^iiKe, onncaHHon paHee (BajiamoB h PaiixejiB, 1974). 

PE3yjIbTATBI HCCJIEftOBAHHfl 

B h a a a ji e b t o p o h CTa^nn nnTaHHa (aepe3 cyTKH nocjie 
npHKpenjieHHa KJieipa k xo3anHy) b cocTaBe 3nHTejraa cpe^Hero OT^ejia kh- 
meaHHKa hhm(|) H. asiaticum y,n;aeTca BBi,n;ejiHTB hockojibko ranoB KjieTOK, 
pa3JinaaiOH],Hxca no cbohm yjiBTpacTpyKTypHBiM xapaKTepncraKaM. 

KaeTKH 1-ro rana (pnc. 1, 5) HMeioT ipuraH^pnaecKyio hjih KySnaecKyio 
(JopMy, HHor,n;a c hockojibko BBinyKJion anHKajiBHOH noBepxHocTBio, noapBiTon 
MHKpOBOpCHHKaMH. OHH oSjia^aiOT KpynHBIMH OKpyrJIBIMH a^paMH, 3BHH- 
MaioipnMH peHTpaJiBHyio aacTB Kaa^on kjiotkh. MaTpnKC n;HTonjia3MBi kjiotok 
1-ro rana 3HaaHTejiBHO BapBnpyeT no hjiothocth, oftHaao b ochobhom yMe- 
peHHo njiOTHBin. B u;HTonjia3Me pacnoJiaraioTca octpobkh rpaHyjiapHoro 
3H,n;onjia3MaTHaecKoro peTHKyjiyMa, 3aHHMaioH],He b HeKOTopBix KJieTKax 
3HaanTejiBHyio njioipa^B. IIo^oSHBie octpobkh o6pa30BaHBi H3 6—8 napaji- 
jiejiBHO pacnoJio^KeHHBix pncTepH. KpoMe Toro, b u;HTonjia3Me HMeioTca reMa- 
THHOBBie rpaHyjiBi (BKJiioaeHHa B 3 ) h jiaMejuiapHBie c(j)epoKpHCTajiJiBi (B 6 ) 
(BajiainoB n PaiixejiB, 1974). Ba3ajiBHaa njia3MaraaecKaa MeM6paHa ,n;aHHBix 
KjieTOK He o6pa3yeT cKJia^oK. Bojibhihhctbo kjiotok KaK b ^HBepraKyjiax, 
TaK h b >KejiyAKe b 1-e cyTKH nnTaHHa o6jia,n;aioT onncaHHBiM CTpo- 
eHHeM. 

P HR KJieTOK, KOTOpBie MBI BBIfteJiaeM KaK KJieTKH 2-rO THna, pe3KO otjih- 
aaioTca CBoen tomhoh njioraon u;HTonjia3MOH. OopMa TaKHx kjiotok BapBH- 
pyeT ot ynjiom,eHHOH #0 6 yjiaBOBH,n;HOH. Hx ancjio HanSojiee 3HaanTejiBHo 
b panoHe asejiyuKa. Ha noJiyTOHKHx cpe3ax, oKpameHHBix TOJiyH^HHOBBiM 
CHHHM, 3 TH KJieTKH BBIfteJiaiOTCa HHTeHCHBHO OKpaiHHBaiOipeHCa H,HTOnjia3MOH. 

B anHKajiBHBix aacTax kjiotok 2-ro rana, oSjia^aioipnx BBinyKJion $opMon, 
HMeioTca oKpyrjiBie hjih OBajiBHBie MeM6paHHoorpaHHaemiBie Tejia c roMoreH- 
HBIM CO^Op^KHMBIM yMepeHHOH 3JieKTpOHHOH nJIOTHOCTH (pHC. 2, 6). Hx pa3- 
Mep ^ocraraeT 1.5 —2 mkm. KpynHBie KJieran 2-ro rana, HMeioipne SyjiaBo- 
BH^Hyio $opMy, 3anojiHeHBi ho^oShbimh TejiaMH. Mea^y hhmh b u;HTonjia3Me 
BCTpeaaioTca 6oJiee Mejinne 3JieKTpoHHonjioraBie rpaHyjiBi (0.3—0.5 mkm 
b ^naMeTpe). IIoBepxHocTB kjiotok 2-ro rana nonpBiTa MHKpoBopcHHKaMH, 
Me>K,n;y kotopbimh pacnoJiaraioTca yrjiySjieHna (pa3MepoM 0.5 — 1.5 mkm). 
MeMSpaHa nocjie,n;HHx He HMeeT o 6 ojiohkh. CTpyKTyp, CBa 3 aHHBix c 3H,n;o- 
h;hto 30 m (PaiixejiB, 19746), Ha noBepxHocra ^amiBix kjiotok He oSHapyaseHo. 

B peHTpaJiBHBix oKOJioaAepHBix 30Hax KJieran pacnoJioaseHBi, KaK npaBHjio, 
napajuiejiBHBiMH pa^aMH pncTepHBi rpaHyjiapHoro 3H,n;onjia3MaTHHecKoro pe- 
THKyjiyMa. Ohh pacniHpeHBi (,n;o 0.08 — 0.1 mkm) h 3anojmeHBi BeipecraoM 
yMepeHHOH 3JieKTp0HH0H nJIOTHOCTH. npeHMyipeCTBeHHO B peHTpaJIBHOH 
aacra KjieTOK 2-ro rana aacra BCTpeaaiOTca KOMnjieKCBi Pojibjpkh, Kaa^Biii 
H3 HHX COCTOHT H3 5 — 6 ynJIOH],eHHBIX pHCTepH C HeCKOJIBKO paCHIHpeHHBIMH 
KOHpaMH. ,U,JiHHa pncTepH ^ocraraeT 1 mkm, HiHpnHa b peHTpajiBHOH aacra 
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Phc. 1—4. Thm snHTGjmaJibHtix KjieTOK cpeflHero OTflejia KHiue^HHKa hhm$ H . asiaticum 

BO BpeMH IIHTaHHH. 

1 — pe3epBHan KjieTKa; 2 — ceKpeiopHan; 3 — immeBapuTejibHaH, 1-ft thu; 4 — numeBapMTejibHaH, 
2-tt Tun. 6u — 6a3ajibHbie HHBarHHaumi; zenp — rpaHyjiflpHbitt 3Hflonjia3MaTHHeCKMtt peTHKyjiyM; zji — 
rjiHKoreH; zm — reMaTHHOBbie rpaHyjibi; ok — >«MpoBbie BKJiioMeHMH; kb — KpHCTajuin^eCKne BKJiioHe- 
hhh; kz — KOMiureKC Tojib^wh; m — mmtoxohhpmm; .we — mmkpobopcmhkh; rui — nepBu^Hbie jim30Comm; 
nn — riMH0UHT03Hbie ny3bipbKn; nm — nnoTHbie TeJTbija; ce — ceKpeTopHbie BKjrioHeHHfl ; mu — TpyCna- 
Tbie MHBamHaijMM; $ — $arocoMbi; x — anpo; xd — a^pbiniKO. CTpejiKH: 2 — BbiGpoc cenpeTa; 
3 — $ar0BHT03 H BblOpOC OCTaTOMHblv TeJT. 
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okojio 0.03 mkm . KpoMe Toro, BOKpyr pncTepn HMeiOTCH ny3BipBKH okojio 
0.1 mkm b AnaMeTpe. B pncTepHax h ny 3 LipbKax KOMnjieKca Pojiba>kh coAep- 
>khtch roMoreHHoe Bem,ecTBO yMepemioH ajieKTpomioH njioraocra. B h;hto- 
iuia3Me onncLiBaeMLix KJieTOK MHoro mhtoxohaphh. Ohh pacnojio>KeHBi b pa3- 
JIHHHBIX HaCTHX KJieTOK H 3anOJIHHIOT IipOMe>KyTKH Me>KAy BKJIIOHeHHHMH H 
rpaHyjiaMH. Mhtoxohaphh b AaHHBix KJieTKax OBajiBHOH $opMBi c yMepeHHO 
IIJIOTHLIM MaTpHKCOM H MBCTO paCnOJIO>KeHHBIMH nonepeHHBIMH KpHCTaMH. 
B KJieTKax 2-ro rana BCTpenaioTcn Tejia E 6 , Aocraran b ot^jikhlix KJieTKax 
3HaMHTejIBHOH KOHI],eHTpai];HH. B 1-e CyTKH IIHTaHHH 60 JIBHIHHCTBO KJieTOK 
2-ro rana HMeeT ynjion^eHHyio (|>opMy, Ha 2-e — OyjiaBOBH^Hyio. 

KjieTKH 3-ro Tnna oSjia^aiOT yMepeHHO njioraoH u;HTonjia3MOH. Hx (f)opMa 
BaptnpyeT ot CT0Ji6naT0H c HeMHoro BBinyKJion noBepxHOCTBio ao 6yjiaBOBHA- 
hoh. I]^HTonjia3Ma abhhbix KJieTOK, ocoOeHHo b OKOJiOHAepHOH 30He, 3anojiHeHa 
U^HCTepHaMH rpaHyjinpHoro 9HAonjia3MaranecKoro peTHKyjiyMa, KOTopBie 
HMeioT pacnmpeHHBie oBajiBHLie npo(f)HjiH h pacnojiaraioTCH HeynopnAonemio. 
3abcb >Ke oTMeneHo Miio>KecTBO KOMnjieKCOB Pojiba>kh, o6jiaAaioiH,HX npno 
BBipa>KeHHOH nojiapHocTBio (PanxejiB, 1975). ^jih KJieTOK 3-ro rana xapaK- 
TepHo HajiHnne 6ojiBinoro nncjia MeM6pamioorpaHHHeHHBix BKJnoneHHH. 
no cocTaBy arax BKJnoneHHH h pejioMy pnAy APyrnx ocoSeHHocTeii KJieran 
AaHHoro rana noApa3AejimoTcn Ha ABe rpynnBi. 

Kjieran, KOTopBie mbi oraecjin k rany 3a, y>Ke b 1-e n 2-e cyran nnTaHHn 
HMeioT SyjiaBOBHAHyio $opMy n rjiySoKO BAaiOTcn b npocBeT KHinenHHKa 
(pnc. 3, 7). Hacra H3 hhx He CBH3aHa co CTeHKOH khihkh h cboSoaho pacno- 
jioneeHa b npocBeTe. OAHano OTToprHyTBie jih oto KJieran, jih6o 9to nacTB 
KJieran, npeACTaBJieHHan Ha cpe3e, CKa3aTB TpyAno. KjieTKH 9Toro rana 
npncyTCTByiOT npeHMym,ecTBeHHo b nepeAHnx AHBepTHKy-tfax 11 >KejiyAKe. 
Ha annKajiBHOH noBepxHocra AaHHBix KJieTOK HMeeTcn OoJiBinoe hhcjio h;h- 
Tonjia3MaranecKHx bbipoctob, OKpy>Kaiom,Hx pa3JiHHHBie rpaHyjiBi, $par- 
MeHTBi hjih noBpe>KA6HHBie jieHKopnTBi KpoBH xo3HHHa. noAo6HBie >Ke nacrapBi 
HMeiOTCH B MeMSpaHHOOrpaHHneHHBIX BKJIIOHeHHHX, MHOHCeCTBO KOTOpBIX 3a- 
nojmneT KopraKajiBHyio 30Hy pHTonjia3MBi KJieTOK rana 3a. Kan noKa3ajra 
Harnn nccjieAOBaHHH (PanxejiB, 19746), AaHHBie KjieTKH oSjiaAaioT cnoco6- 
hoctbk) k (J)aron;HT03y, b npopecce KOToporo nponcxoAHT norJioipeHHe jienKO- 
h;htob, (J>parMeHTOB APyrnx KJieTOK H3 coAepnonvioro KHinenmiKa. KpoMe 
Toro, Ha noBepxHocra onncBiBaeMBix KJieTOK HMeeTcn 6ojiBinoe hhcjio ny- 
3bipbkob c ABycTopoHHen o6ojiohkoh Ha MeM6paHe n annKajiBHBix Tpy6oK. 
H Te, h APyrne hbjihiotch cneu;HajiH3HpoBaHHBiMH hhhoh;hto3hbimh CTpyKTy- 
paMH, norjiom,aioiAHMH >KHAKne KOMnoHeHTBi H3 coAepnoiMoro KHrueHHHKa. 

Kjieran rana 36 coAep>KaT b KopranajiBHOH 30He pHTonjia3MBi roMoreHHBie 
BKJIIOHeHHH, KaK npaBHJIO, BBICOKOH OJieKTpOHHOH njIOTHOCTH (pnc. 4, 5). 
Hhcjio AaHHBix KJieTOK b 1-e cyran nnTaHHn HeBejiHKO. Ha hx noBepxHocra 
Me>KAy MHKpoBopcHHKaMH HMeeTcn MHoncecrao HHBarHHaii,HH njia3Marane- 
ckoh MeM6paHBi, ny3BipBKOB n annKajiBHBix Tpy6oK, t. e. cnen;HajiH3HpoBaH- 
HBIX nHH0H;HT03HBIX CTpyKTyp. OAHaKO o6pa30BaHHH, CBH3aHHBIX c $aro- 
h;hto3om Ha noBepxHocra KJieTOK rana 36, o6Hapy>KeHo He 6bijio. 

Ha 2-e cyran nnTaHHn y 6a3aJiBHon MeM6paHBi hohbjihiotch MejiKne 
KJieran, o6jiaAaioiH,He nepTaMH, CBOHCTBeHHBiMH 1-My rany KJieTOK. MHorne 
KJieran anHTejiHn cpeAHeii khihkh no cbohm yjiBTpacTpyKTypHBiM oco6eH- 
hocthm 3aHHMaioT npoMe>KyTOHHoe nojiomeHHe Me>KAy 1-My h 3-m ranaMH. 
B HeKOTopBix KJieraax, o6jiaAaiOHi,HX yjiBTpacTpyKTypHBiMH xapaKTepncra- 
KaMH 1-ro rana, Me>KAy MHKpoBopcHHKaMH 3aMeraBi HHBarHHaijHH, a b APy- 
rnx noHBJimoTCH ny3BipBKH, anHKajiBHBie Tpy6nn h MeM6paHHoorpaHHneHHBie 
BKJHoneHHn. HapnAy c nonBJieHHeM AaHHBix CTpyKTyp, 9HAonjia3MaranecKHH 
peraKyjiyM npno6peTaeT CTpoeHne, xapaKTepHoe a^b KJieTOK 3-ro rana. 

K KOHpy BTopBix, Hanajiy TpeTBiix cyTOK nnTaHHn KJiem,eH, KaK npaBHjio, 
b cpeAHHH OTAeji KHinenHHKa HanmiaeT nocTynaTB 6ojiBinoe KOJinnecTBO reMO- 
TJIo6HHa H3 JIH3HpOBaHHBIX OpHTpOipiTOB KpOBH X03HHHa. CoAep>KHMOe KHHien- 
hhkb npno6peTaeT BBicoKyio ajieKTpoHHyio njioraocTB. KaK b >KejiyAKe, TaK 
h b AHBepraKyjiax pe3KO yBejiHHHBaeTcn hhcjio KJieTOK rana 36. Hhhoh;hto3- 
HBie CTpyKTypBi Ha noBepxHocra abhhbix KJieTOK 3anojraeHBi ajieKTpoHHo- 
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njioTHHM copep>KHMLiM (pnc. 8 ). B pHTonjiaaMe KJieTOK B03pacTai0T hhcjio h 
pa3MepLI 3 JieKTpOHHOnJIOTHLIX TOMOreHHLIX BKJIIOHeHHH. OpHH KJieTKH copep- 
>kbt jihhil 2—3 tcmhlix BKJnoneHHH, ppyrne — HecKOJiLKO pecnraoB. B hhx 
aKKyMyjinpyeTca reMorjio 6 mi kpobh npn nHHopHT03e. IIocjiepHHH ocyipe- 
CTBJiaeTCH c noMoipLio ny3LipLKOB n annKajiLHLix Tpy 6 oK. yjitTpacTpyKTyp- 
HLie oco 6 eHHocTH aToro npopecca H3Jio>KeHLi oTpejiLHO (PaiixejiL, 19746). 

KjieTKH rana 3a Ha 2—3 -h cyTKH nHTaHHH pe3KO yBejiHHHBaioTCH b pa3- 
Mepax. B hhx 3HanHTejiLH0 B03pacTaeT hhcjio MeMOpaHHoorpaHnnemiLix bkjiio- 
HeHHii, 6 ojilhihhctbo H3 KOTopBix HMeeT reTeporeHHoe copepnmMoe. Kan 
noKa3ajin cnepnajiLHLie nccjiepoBaHHH c npnMeHeHHeM pHToxHMHnecKoii 
peanpHH Ha KHCJiyio $0C(|)aTa3y, b tbkhx KJieTKax npoTeKaeT aKTHBHLin npo- 
pecc BHyTpnKjieTOHHoro nmpeBapeHHH (PaiixejiL, 1975), kotoplih HannHaeTCH 
HenocpepcraeHHO nocjie norjioipeHHH KOMnoHeHTOB KpoBH. 0 npoTeKaioipHx 
b paHHLix KJieTKax npopeccax nmpeBapeHHH MO>KeT CBHpeTejiLCTBOBara h 
noHBJieHne b hx pHTonjia3Me 6 ojiLHioro KOJimiecraa mnpoBLix BKJnoneHHH, 
rpaHyji rjiHKoreHa, OTcyTCTBOBaBHinx b nepBBie phh nHTaHHH. nocjiepHHe 
Mop(|)OJiorHHecKH hopo 6 hli paHee onncamiLiM y rojiopHLix hhm(J). B TaKHx 
KJieTKax 3aMeTH0 yBejimiHBaeTCH hhcjio BKJnoneHHH KpHCTajuranecKoii npn- 
popLi: A 3 , E 6 h B 7 , OTMenemiLix b KHHienHLix KJieTKax rojiopaioipHx hhm(|) 
(BajiamoB n PanxejiB, 1974). B 6a3ajiLHLix 30Hax paHHLix KJieTOK noHB- 
jihiotch reMaTHHOBBie rpaHyjiti (B 3 ). Ea3ajiLHan njia3MaTH t iecKaH MeivtSpaHa 
o6pa3yeT cncTeMy y3Knx CKJiapoK blicotoh po 2 mkm, ihhphhoh okojio 0.2 — 
0.3 mkm. B u;HTonjia3MaTHHecKHx OTceKax Mempy hhmh pacnoJiaraioTCH 
ypjimieHHLie mhtoxohpphh. MHorne KjieTKH rana 3a oramiaioTCH HajimraeM 
3HannTejiBHoro KOJinnecraa mnpoBLix BKJHoneHHH. B Haora Tannx KJieTOK 
ohh 3aHHMaiOT peHTpajiLHyio 30Hy n;HTonjia3MLi, a b HenoTopBix hhcjio mnpo- 
BLIX BKJIIOHeHHH HaCTOJILKO BejIHKO, HTO OHH 3anOJIHHIOT nOHTH BCIO pHTO- 
HJia 3 My. B TaKHx KJieraax HMeeTcn He3HaHHTejiLHoe KOJinnecrao pncTepH 
rpaHyjinpHoro peranyjiyMa h KOMnjieKCOB Pojilp>kh. Mempy >khpoblimh 
pacnojiaraeTcn MHomecrao KpHCTajiJiHHecKHx BKJnoneHHH h reMaraHOBLix 
rpaHyji. B KopraKajiLHoii 30He pHTonjia3MLi, HenocpepcraeHHO nop njia3Ma- 
ranecKOH MeM 6 paHoii, hmciotch rpynnLi ajieKTpoHHonjioraLix rpaHyji, cxop- 
hlix Mop(J)OJiorHnecKH c reMaraHOBLiMH, OKpymemiLie MeM 6 paHoii. HeKOToptie 
KJieraH, oOjiapaioipne OTMenemiLiMH npH3HaKaMH, blitjihpht nacranHO pa3- 
pymeHHLiMH. B nppax nopoOmax KJieTOK OTcyTCTByioT HyKJieojiLi. Tanne 
KJieran jih 6 o cbo 6 opho pacnoJiaraioTCH b npocBeTe cpepHeii khhikh, jih 6 o 
H aXOpHTCH B KOHTaKTe C KJieTKBMH, o 6 jiapaiOipHMH HOpMBJIBHOH yJILTpa- 
CTpyKTypOH. 

KoHep BTopoii c t a p h h nHTaHHH (4 —6 - e c y t k h). 
Ha 4-e cyran nHTaHHH nponcxopHT pe 3 Koe yBejimieHHe KOJimiecraa kpobh, 
nocTynaioipeH b cpepHHH OTpeji KHineHHHKa hhm$bi H . asiaticum. Ilpn 3 tom 
KHH ienHHK CHJILHO paCTHTHBaeTCH. BnHTejIHajILHLie KJieTKH, OCoSeHHO B 60 - 
kobbix h 3apHHx pHBepraKyjiax, oneHL ynjioipeHBi (niHpHHa hx okojio 10 mkm). 
no CBOHM yjILTpaCTpyKTypHLIM OCo 6 eHHOCTHM 60 JILHIHHCTBO TBKHX KJieTOK 
cooraeTcrayeT 1-My rany. KaK bhpho Ha pnc. 10, mhkpobopchhkh Ha annKajiL- 
hoh noBepxHOCTH pa 3 BHTti cjia 6 o, HHBarHHapHH njia3MaranecKOH MeM 6 paHLi, 
nHH0pHT03HBie ny 3 LipBKH H Tpy 6 KH npaKTHHeCKH OTCyTCTByiOT. B OTpejILHBIX 
KJieraax hmciotch MeM 6 paHHOorpaHHHemiLie bkjhohohhh c ajieKTpoHHonjiOT- 
HBIM COpep>KHMLIM. U,HTOnjia3Ma paHHLIX KJieTOK COpep>KHT rpaHyjinpHBIH 
peraKyjiyM, xapaKTepHLiii pjin 1-ro rana. H3pepKa BCTpenaiOTCH reMaraHOBLie 
rpaHyjiBi. Ba3ajiLHaH CKJiapnaTocra He BLipameHa. 

y >Ke k Hanajiy 5-x cyTOK nHTaHHH bo Bcex nacrax cpepHeii khhikh ann- 
TejinajiLHLie KJieran yBejiHHHBaiOTCH b pa3Mepax. y 6a3ajiLHoii MeMSpama 
noHBJineTCH mhojkoctbo MejiKHx KJieTOK 1-ro rana. KJieran 2-ro THna o 6 Ha- 
py>neHLi b 3to BpeMH He 6 lijih. Bojilhihhctbo anHTejinajiBHLix KJieTOK Haxo- 
p htch Ha pa 3 JiHHHLix CTapHHX, xapaKTepHLix pjin 3-ro rana. KJieran rana 3a 
BCTpenaiOTCH pepno h ji0KajiH30BaHLi b ochobhom b >KejiypKe. Ohh pocraraioT 
3 HanHTejiLHLix pa3MepoB. I],HTonjia3Ma paHHLix KJieTOK 3 anojiHeHa BKjnone- 
HHHMH C nOHTH He nOBpe>KpeHHLIMH JieilKOpHTaMH KpOBH X03HHHa HJIH HX 
rpaHyjiaMH (pnc. 11). y JiLTpaTOHKHe oco 6 eHHocra arax KJieTOK cooraeT- 
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CTByioT onncaHHLiM paHee. Ha noBepxHOCTH mhothx KJieTOK hmciotch o6pa- 
30BaHHH, CBH3aHHLie C (j)arO- H nHH0D;HT030M. y KpynHLIX KJieTOK, 3a6HTLIX 
BKjnoneHHHMH, hhcjio AaHHBix CTpyKTyp MeHLine. 

rio^aBJiHioipee hhcjio KJieTOK b 3to BpeMH othochtch k rany 36, HeKOToptie 
H3 hhx HMeioT pa3Mepti 100 mkm h 6ojiee (pnc. 12). P(HTonjia3Ma no^oSHLix 
KJieTOK 3anojiHeHa KpynHtiMH (10—15 mkm) BKjnoneHHHMH c roMoreHHLiM 
COJi;ep>KHMLIM BBICOKOH 3JieKTpOHHOH IIJIOTHOCTH. Me>K^y BKJIIOHeHHHMH paC- 
nojiaraiOTCH pncTepHti rpaHyjinpHoro peTHKyjiyMa, KOMiuieKCLi Pojib,h;}kh, 
KpncTaJuiHMecKHe BKjnoneHHH h >KnpoBLie k&hjih. AnnKajiLHan noBepxHOCTL 
noKptiTa MHKpoBopcHHKaMH. 06pam;aeT Ha ce6n BHHMaHie to, hto y onncBi- 
BaeMLIX KJieTOK Ha noBepxHOCTH OTCyTCTByiOT nHH0I^HT03HLie CTpyKTyptl, 
ctojib xapaKTepHLie ,o;jih KJieTOK 3 toto Tnna. 

Ba3ajIfcHBie 30HBI 6oJIBIHHHCTBa KJieTOK B 0TO BpeMH HMeiOT MHOTOHHCJieH- 
HBie HHBarnHaipna njia3MaTHnecKOH MeM6paHBi, b^ojib CKJia^oK kotopbix 
opneHTnpoBaHO 6ojiBinoe hhcjio mhtoxoh^phh. 

K KOHijy nHTaHHH Ha TpeTBeii CTa^nn (6-e cyTKn) npaKTHnecKH Bee KJieTKH 
KaK b >Kejiy^Ke, Tan h b ,n;HBepTHKyjiax npnoSpeTaioT CTpoeHne, onncaHHoe 
BBiine Rjin KJieTOK Tnna 36. Pa3MepBi hx ^octhtbiot 150 mkm. TaKHe KJieTKH 
3 anOJIHeHBI BKJIIOHeHHHMH C TOMOreHHBIM 3JieKTpOHHOnjIOTHBIM CO^ep>KHMBIM 
h 3 aHHMaiOT noHTH Been npocBeT ^HBepTHKyjiOB cpe^Heii khhikh. Kjiotkh 
T nna 3a b 3to BpeMH o6Hapy>KeHBi He 6 bijih, 

OBCy5K3,EHHE 

B jiHTepaType, nocBumemiOH rHCTOJiorHnecKOMy CTpoeHHio cpe^Hero ot- 
^ejia KHineHHHKa y hkco^oh^hbix KJienjeH, HeT e^HHoro MHeHHH othocht6jibho 
bxoji;hhi;hx b Hero ranoB anHTejraajiBHBix KJieTOK. Bojibihhhctbom aBTopoB 
KaK y hkco^h#, TaK h y apra3H^ BBi^ejinioTCH Tpn Tnna KJieTOK: pe3epBHBie, 
ceKpeTopHBie h nHiijeBapHTejiBHBie. O^HaKO Bonpoc o tom, hbjihiotch jih 
Ji;aHHBie KJieTKH nOCJie^OBaTejIBHBIMH (J)yHKH;HOHajIBHBIMH coctohhhhmh, jih6o 
ohh (no KpaihieH Mepe ceKpeTopHBie h nHiijeBapHTejiBHBie) npe^CTaBjmioT co- 
6oh Heo6paTHMO AH(j)(j)epeHH;HpoBaHHBie Tmm KJieTOK, HenceH. Oahh bbtopbi 
nojiaraioT, hto y>Ke y tojio^hbix KJienjeH CTeHKa cpe^Heii khhikh nocTpoeHa 
H3 Tpex THnOB KJieTOK, COOTHOHieHHe Me>KAy KOTOpBIMH B npOH,eCCe nHTaHHH 

He MeHneTCH (Roesler, 1934; Hughes, 1954). ^pyrne HCCjie^OBaTejra CHHTaioT, 
hto CTeHKa cpe^Hen khhikh coctoht H3 o^hoto Tnna KJieTOK, (j)opMa h CTpoe- 
HHe kotopbix oneHB chjibho BapBHpyioT Ha pa3 jihhhbix $a3ax nHiii;eBapeHHH 
H BBItlOJIHHIOT KaK CeKpeTopHBie, TaK H nHHi;eBapHTejIBHBie (JyHKpHH (Till, 

1961; Tatchell, 1962, 1964; Ghinery, 1974; Gurgis, 1971; Khalil, 1971). 

no MHeHHIO BBTOpOB, pa3^ejIHIOHi;HX TpeTBIO TOHKy 3peHHH, KaK CeKpeTopHBie, 
TaK h nHm,eBapHTejiBHBie KJieTKH B03HHKai0T b Hanajie nHTaHHH b pe3yjiBTaTe 
^H^epeHpHpoBKH ojpioro h Toro >Ke Tnna pe3epBHBix KJieTOK, npnneM 3tot 
npopecc HMeeT Heo6paTHMBiii xapaKTep (BajiamoB, 1957, 1961, 1967; Sonen- 
shine and Gregson, 1970). 

B pe3yjiBTaTe ajieKTpoHHO-MHKpocKonHnecKoro Hccjie^OBaHHH b cocTaBe 
anHTejiHH cpe^Hero OT^ejia KHineHHHKa hhm(|) H. asiaticum bo BpeMH nHTa¬ 
HHH TaK>Ke BBi,n;ejieHo Tpn Tnna KJieTOK. KJieTKH, OTHeceHHBie k 1-My THny 
(pnc. 1), HMeioT pH# yjiBTpacTpyKTypHBix nepT, xapaKTepHBix ajih pe3epBHBix 
KJieTOK: HajiHune 6ojiBiuoro KOJinuecTBa cbo6o^hbix ph6ocom, cjia6oe pa3BH- 
THe 6a3ajIBHBIX HHBarHHaiJHH, OTCyTCTBHe KaKHX-Jin6o BKJIIOHeHHH. Cxo^Hoe 
CTpoeHne HMeioT pe3epBHBie KJieTKH b cpe^neM OT^ejie KHiueHHHKa HaceKOMBix 
(Smith, 1968; Priester, 1971, 1972). noHBjieHHe octpobkob rpaHyjinpHoro 
3H^onjia3MaTHHecKoro peTHKyjiyMa, yBejinneHne nncjia mhtoxoh^phh tobo- 
pHT o HanaBmeHCH Amj^epeHpnpoBKe KJieTOK. TaKHe >Ke yjiBTpacTpyKTypHBie 
nepTBi HMeioT KJieTKH, noHBJiHiomHecH b nepnoft nHTaHHH y 6a3ajiBHoii MeM- 
6paHBi. Ohh TaK>Ke npe^CTaBJimoT co6oh pe3epBHBie KJieTKH. 

KjieTKH 2-ro rana no cbohm yjiBTpacTpyKTypHBiM xapaKTepncTHKaM coot- 
BeTCTByiOT THnHHHBIM CeKpeTOpHBIM KJieTKBM. Mop(|)OJIOrHHeCKH CXO^HBIM 
CTpoeHHeM o6jia,n;aioT ceKpeTopHBie KjieTKH b nHiijeBapHTejiBHOM anHTejiHH 
MHOTHX HCCJie^OBaHHBIX 3JieKTpOHHO-MHKpOCKOnHHeCKH >KHBOTHBIX: CeKpeTOp- 
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Hbie KjieTKH nnmeBapHTejiLHOH >Kejie 3 Bi mojijiiockob (Owen, 1970; Arni, 1974); 
Tan Ha3LiBaeMLie TeMHLie (F) KJieTKH xenaTonaHKpnaca paKOo 6 pa 3 HLix h Meue- 
XBOCTa, BLinojiHHioii 3 ,He ceKpeTopHyio $yHKi];Hio (Bunt, 1968; Weel, 1970; 
Loizzi, 1971; Talbot et al., 1972; Herman and Preus, 1972). no CBeTOonra- 
necKHM ji;aHHBiM, cenpeTopHLie KjieTKH hkco^oblix KJiein;eH npo^yijHpyiOT 
rjiHKonpoTenHOBoe BenjecTBO (Chinery, 1964; Tatchell, 1964; EajiamoB, 1967; 
Khalil, 1971). YMepemio njiOTHoe roMoreHHoe co,o;ep>KHMoe rpaHyji b KJieT- 
nax 2-ro rana H. asiaticum no# 3JieKTpoHHLiM MHKpocKonoM cxo^no c MyKO- 
npoTenHOBBiM cenpeTOM pn,a;a >nejie3HCTBix KJieTOK (Neutra and Leblond, 1966; 
Engster and Brown, 1972). Hajinune Ha noBepxHOCTH KJieTOK yrjiySjiemiH 
yKa 3 BiBaeT Ha Tanon cnoco 6 cenpeijHH, npn kotopom orpaHHHHBaiomaH MeM- 
6 paHa ceKpeTopHon rpaHyjiBi cjiHBaeTCH ^ c njia 3 MarauecKOH MeMSpaHOH 
KjieTKH. Oh KJiaccH(J)HH;HpyeTCH Kan 3kkphhoblih THn ceKpepnn (Kurosumi, 
1961). 

TaKHM o6pa30M, anHTejraajiLHLie KjieTKH 2-ro Tnna H. asiaticum npeji;- 

CTaBJIHIOT C 060 H CeKpeTOpHLie KJieTKH H COOTBeTCTByiOT TaKOBBIM, onncaHHLiM 
Ha rHCTOJiornuecKOM ypoBHe y hkco^obbix KJiemen. Cjie,o;yeT no,a;uepKHyTL, 
hto HaM He y^ajiocB Hanra KjieTKH, KOTopBie mo>kho 6bijio 6bi HHTepnpera- 
poBaTL o^HOBpeMeHHO nan ceKpeTopHBie h nHm,eBapHTejiBHi»ie. 

Bbi^ejieHHBie b anHTejiHH cpe^Hen Kimnn KjieTKH 3-ro Tnna npe^CTaBJiHiOT 
co6oh nHHi;eBapHTejiBHLie KjieTKH, ocymecTBjmiomHe BHyTpHKJieTOUHoe nepe- 
BapHBaHne kpobh. nojiyuemiBie HaMH jjaHHBie yKa 3 BiBaiOT Ha to, hto nHme- 
BapHTejiLHBie KjieTKH o6pa3yiOTCH b pe 3 yjiLTaTe ftH^epempipoBKH KJieTOK 
l-ro THna, T. e. pe3epBHBIX. HoR 3 JieKTpOHHBIM MHKpOCKOnOM BBIHBJieHO ftBa 
rana nnmeBapHTejiBHBix KJieTOK: 3a h 36. 

KjieTKH rana 3a npeo6jia,a;aiOT b Hauajie nHTaHHH, ohh cnocoSHBi k AByM 
$opMaM 3H,o;oH;HT03a KpoBH H3 coftepnuiMoro KHmenHHKa. npe^e Bcero ohh 
ocymecTBJimoT $arou;HT03 jiohkoijhtob Kan ijejrnx, Tan h 0T,n;ejiLHBix $par- 
MeHTOB. Hapn^y c <J)aron;HT030M ftamiBie KjieTKH norjioin;aiOT >KH,a;KHe KOMno- 
HeHTBi KpoBH nyTeM nHH0u;HT03a, Ha hto yKa3BiBaeT Hajraune Ha hx noBepx- 
hocth cneu;HajiH3HpoBaHHBix nHH0ii;HT03HBix CTpyKTyp. Kan noKa3ajin Mop- 
(JojiorHuecKHe h ijHTOXHMHuecKHe HCCJie^OBaHHH (PanxejiL, 1975), b KJieTKax 
rana 3a npoTenaeT aKTHBHBin npoijecc BHyTpHKJieTOUHoro nHin;eBapeHHH, 
KOTopBin HanHHaeTCH Henocpe,a;cTBeHHO c HauajiOM 3H,a;oH;HT03a. B pe 3 yjiBTaTe 
HHTeHCHBHoro cmiTerauecKoro npoijecca HaKanjiHBaeTCH Sojinmoe kojih- 
neCTBO rH^pOJIHTHneCKHX (|)epMeHTOB, C nOMOin;LIO KOTOpBIX H OCymeCTBJineTCH 
BHyTpHKJieTOUHoe nepeBapHBaHHe norjiomemiOH kpobh. B o6pa30BaBnraecH 
npn 3H,u;oH;HT03e $arocoMBi (JepMeHTBi nocTynaiOT npeHMynjecTBemio npn 
CJIHHHHH (JarOCOM C ny3BipLKaMH PoJILftHOI — nepBHHHBIMH JIH30C0MaMH, 
b pe3yjiLTaTe nero (JopMnpyioTCH BTopnuHBie jih30Combi. Brapon nyTL no- 
CTynjieHHH $epMeHTOB b (JmrocoMBi — 3to hx cjiHHHne co btophhhbimh jih30- 
coMaMH. 06pa3yioiH;HecH nocjie OKOHuamm ijHKJia nmn,eBapeHHH ocTarauHBie 
Tejia BBidpacBiBaiOTCH b npocBeT KHineumiKa. Vme b nepBBiii nepnoji; nHTaHHH 
pnji; KJieTOK rana 3a 3aKaHUHBaeT cboh (|)H3HOJiorHuecKHH ijhkji h no^Bep- 
raeTCH serene papnn. KjieTKH rana 3a o0Hapy>KeHBi b ochobhom b >Kejiy,a;Ke 
h nepe^HHX ^HBepraKyjiax, t. e. b OT,n;ejiax cpe^Hen khihkh, r,n;e paHee Bcero 
HanHHaeTCH npoijecc nmu;eBapeHHH. Ha CBeTOBOM ypoBHe OTMeueHa MHrpaijHH 
nnmeBapHTejiBHBix KJieTOK Ha paHHHX 3Tanax nnmeBapeHHH b npocBeT kh- 
HieHHHKa, HTO 3HanHTejIBHO nOBLIHiaeT HHTeHCHBHOCTb yCBOeHHH KpOBH (Ea- 
jiamoB, 1967). no HaniHM Ha6jno,o;eHHHM, k MHrpaijHH b npocBeT cnocoSHBi 
HMeHHo KJieran rana 3a. 

Ha noBepxHOcra KJieTOK rana 36 He o6Hapy>KeHO o 6 pa 30 BaHHH, CBH 3 aH- 
hbix c (Jmron;HT030ivn 9 tot ran nnmeBapHTejiLHBix KJieTOK norjiomaeT hckjiio- 
HHTejiLHO HUiflKoe coflepnuiMoe H3 nojiocra cpe^Hen KHmKH nyTeM nmioijH- 
T03a. nocjie^HHH ocymecTBjineTCH b 3tom cjiynae TaK>Ke A^yMn CTpyKTypaMH: 
OKaHMJieHHBiMH ny 3 BipBKaMH h Tpy 6 uaTBiMH HHBarHHapHHMH (PanxejiL, 
19746). KaK noKa3BiBaiOT Hanra ,u;aHHBie, KJieran rana 36 CBH 3 aHBi c norjio- 
in;eHHeM reMorjio 6 nHa kpobh. K Korney nHTaHHH BecL KHmenHBiH anHTejiHH 
npe^CTaBJieH rnnepTpo(|)HpoBaHHBiMH KJieraaMH rana 36. O^naKO b oranune 
ot KJieTOK 3a b hhx He nponcxo^HT 6 BiCTporo ycBoeHHH norjioin;eHHoro re- 
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MorJio6nHa b nepnoji; nHTaHHH. /Jamme kjigtkh HaKanjiHBaioT KpynHLie 
BKJiioBeHHH c reMorjio6iraoM, BHyTpHKJieTOBHoe nepeBapnBaHHe KOToporo 
npoHexo^HT jihiiil nocjie nHTaHHH, b nepnoji; no^roTOBKH k jiHHLKe. TaKHM 
o6pa30M, KJieTKH rana 36 npe^CTaBJiaioT co6oh cneu,HajiH3npoBaHHLiH the 
nHipeBapHTejifcHLix KJieTOK, norjiom,aioii],HX h nepeBapuBaiontux reMorjio6ira 
KpOBH X03HHHa. HaCTfc H3 HHX CJiy>KHT pe3epByapOM ftJIH XpaHeHHH BHyTpH- 
KJieTOBHLix 3anacoB reMorjioSima. 
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ULTRAFINE STRUCTURE OF THE MIDGUT^ 

EPITHELIUM IN NYMPHS OF THE TICK HYALOMMA 
ASIATICUM (ACARINA, IXODIDAE) 

Yu. S. Balashov, A. S. Raikhel 
SUMMARY 

The midgut epithelium of H. asiaticum nymphs was studied by means of electron 
microscopy. It has been shown that during feeding the midgut epithelium of the above 
nymphs consists of three types of cells: reserve, secretory and digestive ones. There have 
been revealed two types of the digestive cells. The cells of the first type are capable for 
two forms of blood endocytosis: phagocytosis and pinocytosis. During feeding in these 
cells takes place fast intracellular digestion. This type of cells dominates at the beginning 
of feeding. The second type of digestive cells prevailing at the end of feeding is represen¬ 
ted by specialized cells consuming only haemoglobin. A certain part of these cells pre¬ 
serves for a long time an intracellular reserve of haemoglobin. 






1’uc. 5—7. Vvii/rpacipyKTypii jjumviiui.ibiiw v icjlctok cpeflueii kiiiukii hiim(]i 11. asialicutn 

it uu’iajic HHTamiH. 

■ — CTcuica CpCjum‘»i n ihi:ik Aitou c>'tok nHTaiiHji; f? CCKpOTOpnan K.nc r Jita; 7 luimcuapiuciib 

naji K.iCTKa 1-ro Tima. YBeji.: 5 — 8000 X 6 — li 000 X; 7 — 7000 X. 6 m — Gaaajiman MeMupana; 
zenp — rpanyjrapHbiii 3Hflonjia3MaTnqeCKHM pCTHKyjiyivi; sm — rcMaTHHOBbie rpaHyjibi; m — jKHponbie 
bk-thomohmh; m — komiuickc rojibAHw; m — mhtoxohaphh; mb — mhkpobopchhkh; npn — npocBer 
khihkh; nm — njiOTHbie Tejibaa; ce — ceKpeTOpHue bkjiio i ichhh; g6 — <J>arocoMa; a — hapo; Ad — 
HApbiuiKO. CxpejiKn: Ha pnc. 6 — Mecro Bbi6poca ceKpeTa; Ha phc. 7 — HHBarHHaijHH njia3MaTHHecKow 

MewiOpaHbi npH 4)aroijHT03e. 



1 Mic. 8—12* VjibTpacTpyKTypa amiTejimwibnwx kuctuk cpo^uoii icmincH hiim<]i II. asia- 

ticmn it koi i ho iniTaimu. 

$ — iiOBepxuocTb nmacBapHTejibHoii kjictkh 2-ro Tuna; 9 — peaepBimo kjctkii y Oa13a.11 bituii MOMopam.i; 
10 — cTeiiKa cpejmeM khiukh bo bpcmh pacTHmCHiiH; 11 — niimeBapiiToabnafi lf’iCTKa 1-ro Tima, 3ano:i* 
iieimaH jieiiKOKHTaMH Kponn; 12 — niimeBapirrejibiiaH: KjieTKa 2-ro Tuna, 3anojmeiniaa bkjhohciihhmh 

c rcMorjioOmioM. yeeji.: 8 — 20000 X; 9 —oooox; 10— ioooox; 11 —sooox; 12 — 7000x. 

CTpejiKii: 11 a puc. 8 — oOpasyiomnecfl: nnH0UHT03Hwe ny3wpbKii. OCTajiBHBie o0o3iiaHenHH Tanne me, KaK 

h Ha pnc. 5—7. 


